SUMMARY The slope of the curve relating integrated electromyographic activity of masseter muscle to biting force, the latency of the jaw-jerk reflex, and masticatory performance were estimated in patients with Duchenne type of progressive muscular dystrophy before and during therapeutic exercise of the somatognathic system. The slope and latency were slightly decreased, and masticatory performance was increased during exercise. These results suggest that therapeutic exercise of the stomatognathic system is effective in improving masticatory function in patients with progressive muscular dystrophy.
Previous electromyographic study' analysing masticatory function in patients with the Duchenne type of progressive muscular dystrophy (PMD) has shown that the slope of the curve relating integrated electromyographic activity of the masseter muscles to biting force during rapid isometric contraction of the jaw (slope of the voltage/tension curve) was steeper in patients with muscular dystrophy than in healthy subjects. It was also shown that the latency of the jaw-jerk reflex was longer and the masticatory performance was considerably less in muscular dystrophy than in a healthy subject. However, there were no differences between those with and without an open-bite, which is characteristic of Duchenne type of muscular dystrophy, for all of the tests. From these findings, the authors suggested that the masticatory disturbance in patients with muscular dystrophy is due more to neuromuscular disturbances in the masticatory system rather than to malocclusion such as an open-bite. It Kawazoe, Kobayashi, Tasaka, Tamamoto
The slope of the curve relating integrated electromyographic activity to biting force during rapid isometric contraction (the slope of the voltage/tension curve) is influenced by the position of the transducer.5 When the transducer is placed anteriorly on the occlusal plane, the biting force is lower than when it is placed posteriorly if the elevator muscles are excited equally. The slope is also affected by the direction of the force transducer on the occlusal surface of the teeth. Therefore, the bite table was constructed for each patient on the preferred chewing side so that the force transducer might be in the same position and same direction in each recording. The bite table could also standardise the horizontal position of the jaw during clenching. Moreover, the biting force was changed into moment which was obtained by multiplying the biting force by the distance between the transducer and the condylar fulcrum.
The portion in which the biting force increased linearly and as quickly as possible was selected on the recording paper as shown with solid lines (arrows) 
showed the slope of each state in each patient. For details concerning the techniques employed, the reader is referred to our previous studies.5 6 Latency of the jaw-jerk reflex The patients were instructed to open slightly their jaws and the metal plate was placed on mandibular incisors, which were pressed by the metal plate in the direction of the long axis of the teeth. Then the jaw-jerk reflex was elicited by tapping the metal plate with a hammer (fig 2) . The frequency of stimulation for tapping was once a second and the taps were always given in groups of 32. Sounds elicited by tapping the metal plate were detected by a microphone attached to the zygoma. These sounds triggered the computer and 32 responses after tapping the metal plate were averaged. The latency was measured as the time from detection of tapping sound to the onset of the jaw-jerk reflex. These measurements were also made before and during the therapeutic exercise in the stomatognathic system. Masticator)' performance In order to evaluate the effectiveness of chewing food, measurement of masticatory performance was carried out in accordance with the method devised by Manly and Bradley.7 A 15 g sample of peanuts was divided into five 3 g portions. The patients were instructed to masticate each portion for 20 masticatory strokes on the preferred chewing side and to avoid swallowing any of the food. The chewed food was spit out into a beaker and the patients were also instructed to rinse their mouth and to add the rinsings to the beaker. The contents of the beaker were stirred gently and poured through 10 mesh screen. Fine particles were washed through the sieve with a jet of water from a wash bottle, and the filtered and passed portions were transferred by washing with water to filter papers in separate funnels. The filters were dried in an oven at 100°C for 3 hours, transferred to a desiccator for 2 hours, and weighed. Performance was calculated as being the volume of particles passing the 10 mesh screen divided by total volume of peanuts collected from the mouth. These measurements were performed before and during therapeutic exercise. The tonic neck reflex has also been used as a facilitation technique. Funakoshi et all' has observed that voluntary alteration of head posture alters contraction of the jaw musculature; EMGs of the jaw muscles, especially the digastric muscles, increased in response to neck flexion, while during extension of the neck the temporal muscles were most active. When the head was rotated to the left, the left temporal, masseter, and digastric muscles were activated much more than their contralateral counterparts; reciprocal responses were seen when the head was rotated in the opposite direction. Therefore, in order to facilitate mandibular movements during mastication, tonic neck reflexes were used (Exercise 2).
Tongue movements are also reinforced by the position of the head ;12 flexion and extension of the neck reinforces depression and elevation of the tongue, respectively; rotation of the head also reinforces lateral movements of the tongue. On the basis of this finding, alteration of the head posture was used to facilitate tongue movements (Exercise 3). These exercises were supervised by a physiotherapist for each patient once a day. As the patients could exercise the jaw isometrically (intermittent clenching) by themselves, they were instructed to carry out the isometric exercise many times a day.
Results and Discussion

EFFECTS OF THERAPEUTIC EXERCISE ON
THE SLOPE OF THE VOLTAGE/TENSION CURVE Mean slope of the voltage/tension curves obtained from seven patients was slightly decreased during the exercise and reached constant level at 2 months of the exercise (table 2, fig 3) . Means of the slopes before and after 6 months of exercise were 1-10 and 0 85, respectively, but there was no difference between them (p < 01, t test). NS-not significant.
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ference between the slopes of voltage/tension curves before and after exercise. monosynaptic reflex was considerably longer (0-6 ms) on the operated side. On the other hand, Eccles and Westerman19 reported that excess activity led to enhancement of synaptic efficacy. Kozac and Westerman20 also reported that increased synaptic use led to shortening of the latent period, and to an increase in the amplitude of the monosynaptic reflex.
On the basis of these findings, the longer reflex latency in muscular dystrophy may result in part from disuse of the reflex arc caused by muscular weakness. The latency of the jaw-jerk was decreased by exercise (fig 4) .
EFFECT OF THERAPEUTIC EXERCISE ON MASTICATORY PERFORMANCE
Masticatory performance was increased during the period of therapeutic exercise (table 2, fig 5) , and the significant changes were observed at 1, 4, and 6 months of the exercise (table 2) . Consequently, subjective improvements in masticatory function were occurred in six out of seven. Most of patients reported that it was easier to masticate and two patier,ts reported that it was easier to chew meat.
From these findings, therapeutic exercise of the stomatognathic system is effective in improving masticatory function in patients with progressive muscular dystrophy. 
